Introduction
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Despite their great diversity, viruses are highly dependent on host cell factors to facilitate 
Results
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MDV infection increases lipogenesis
137
To determine if MDV infection affects the lipid metabolism, we performed a lipidomic 138 analysis on mock and MDV infected primary chicken embryo fibroblasts (CEFs) at 48 and 139 72 hours post infection (hpi). The analysis revealed that 15 lipid metabolites were 140 increased and 9 metabolites were decreased in infected cells at 72 hpi (Fig 1A) . To 141 provide a better visualization of the metabolic changes, we mapped the altered fatty acids
142
(FA) and their derivatives onto FA synthesis pathway at 48 (Fig 1B i) and 72 hpi (Fig 1B ii) . FA synthesis pathway using RT-PCR (Fig 2A) . Both acetyl-CoA carboxylase (ACC) and
157
Fatty acid synthase (FASN) were highly upregulated at 72 hpi (Fig 2B) . To determine the 158 role of fatty FA synthesis pathway in MDV replication, we used selective inhibitors of ACLY
159
(SB 204990), ACC (TOFA) and FASN (C75) (Fig 2A) . Non-toxic concentrations of the 160 inhibitors were determined based on viability (S1 Fig) and (Fig 2C) , suggesting that the conversion of citrate to Acetyl-CoA is not 165 important for the virus replication. While, inhibition of ACC (TOFA; 1.54 µM) and FASN
166
(C75; 5.9 mM) significantly impaired MDV replication by 27 ( Fig 2D) and 28 folds (Fig 2E) , (Fig 2H) .
172
Interestingly, addition of malonyl-CoA restored MDV titers, which was inhibited by TOFA 173 (Fig 2I) . Similarly, palmitic acid restored virus replication in the presence of C75 (Fig 2K) , 174 while it did not alter MDV titers on its own (Fig J) . We also demonstrated that TOFA and 175 C75, but not SB 204990, reduced gene copy numbers as determined using qPCR (Fig 2L) .
176
Taken together, the result demonstrate that blocking ACC and FASN decreases MDV 177 replication and reveal that palmitic acid is a key metabolite required for MDV infection. To determine if fatty acids oxidation increases ATP synthesis, we measured oxygen 181 consumption rate (OCR) and extracellular acidification rate (ECAR) in MDV-infected cells over time using a Seahorse Bioscience XFp analyzer (Seahorse Bioscience). Thereby,
183
OCR and ECAR correspond to -oxidation of fatty acids and glycolysis for ATP production,
184
respectively. Linear regression analysis of the OCR and ECAR revealed a significant 185 increase in MDV-infected compared to mock-infected cells (Fig 3A and 3B was quantified at 72 hpi. Clofibrate significantly reduced MDV replication (Fig 4C) . In 209 contrast, neither malonyl-CoA (Fig 4D) (Fig 4G) . MDV infected CEFs at 72 hpi (Fig 5A) . An accumulation of LD was observed in the MDV-225 infected (Fig 6Ai) compared to mock-infected cells (Fig 5Aii) . To quantify the number of 226 LD, pRB1B UL35-GFP-infected CEFs were stained with a neutral lipid dye Red LIPIDTOX 227 (488nm), analysed by confocal microscopy and Z-stack images taken. As expected, the (Fig 6D) .
253
We demonstrated that added PGE 2α is the only prostaglandin that can rescue the 254 inhibitory effects of SC-236 on MDV titer (Fig 6E) , while exogenous PGE 2α did not alter 255 MDV titer (Fig 6F) . A concentration as low as 0.1 g/ml of PGE2 sufficed to rescue the 256 inhibitory effects of SC-236 on MDV titer (Fig 6G) . Strikingly, exogenous PGE 2α also 257 restored the inhibitory effects of TOFA and C75 on virus titer (Fig 6H) , suggesting that the Here, we demonstrate that MDV upregulate COX-2 expression and PGE 2α synthesis, 384 which is highly dependent on the FA synthesis pathway. To our knowledge, this is the first 
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Ethics Statement
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Ten day old mixed sex SPF embryonated chicken eggs which were purchased from Valo Prostaglandin E 2α ELISA 486 PGE 2α was quantified using a colorimetric assay (R&D Systems, Abingdon, UK) based on 487 competition between unlabelled PGE 2α in the sample and a fixed amount of conjugated 488 PGE 2α . The assay was performed according to assay kit manufactures recommendation.
489
In brief, CEFs were either mock or infected with RB1B in the presence/absence of TOFA
490
(1.54 µM) and C75 (5.9 µM) or SC-236 (0.25 µg/ml) and incubated (38.5 o C, 5% CO 2 ) for 491 48 or 72 hpi. The supernatants were collected and diluted (1:100) in Calibrator Diluent 492 RD5-56. PGE 2α detection antibody was added to the wells which were pre-coated with 493 primary anti-PGE 2α antibody and incubated for 1 hr at RT. Next, PGE 2α conjugates was 494 added and incubated for an additional 2 hr at RT. The wells were subsequently washed 495 and developed by incubating substrate buffer for 30 min at RT. The assay was measured 496 at OD 450 nm and concentrations of PGE 2α were determined against a standard curve. 
